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BSUBJECT: Fuel Computations in Fiight Plang

1. This meno is intended a8 o matter of record for
our mutual fature refervence concerning the problem of
computing fuel on flight plans using the IBY 7080 Scientific
Computer. A ameeting on this subject wes held in the OXCART
Planning Room 10 ¥arch 1964, The following personnel were
in attendance:

4, The main purpose of the meoting was to explore the
probloms of fuel computation using a matrix systom of
applying fuel ourves in the computer,. These problems be-
came quite ovident when Automation Division programmers
started to work with the information supplied by the CXCART
Division. Briefly there ure four najor problems:

#e There is a question of acouracy when inforuntion
is extracted from fuel curves in BP-2378, placed in
colunnar form, then again extractod from this form to
bulld s series of curves which in turn are converted
to matrices to be progranmed iato the computer. This
manaal manipulation of dats gan easily produce errors
wmmtﬁdantﬁﬁsmrmt.

b. Programming of a series of mitrices is time
consuming, snd changes in data will always pecessitate
considerable rework involving sdditionsl time consuming
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c. £ serics of matrices ia the magunitude eavi-
sioncd to provide any profile required by the OXCART
soncept of operstion will tax the aapacity of the
computer megnetic core storage unit to the absolute
maximum, thus ¢ read-in/read-out caprbility on mag-
netic taps must be prograsmed, This is pot difficult
or impossible, but will appreciably imorcase the
computer runniag time for any individual flight plan.
I don’'t belleve this is too serious but should be
recognlized by =1l comcerned.

d, Using o msirix system may very well usuxp
scme of the prerogatives of the OXCART flight planmers.
For example: The parameters of altitude, geographical
location, and flight profile csmnot be given as sn
input package. Any two of the three can be given but
the progras mast choose the third parameter., Insistence
on inputting all three psramotsrs will result in
"pff-altitude’ computztion and the degree of 2 ~ 0%
accurncy could never be guaranteed. This situation
obviously would result in limitation of flexibility in
the flight pisnning phase,

T 3. fonsidering the magnitude of th 2bove problems,
I feel an investigation of an rlternate aystem of fuel
computation is completely warranted. The cther system I am
avare of is the use of the thrust/drag, weight/lift ratic
formulse. #e have received a briefing on thie system and
itas application in the flight simulstion programs for the
Air Yorce Command and Control Bystem 473L. ¥e are in the
process of investigating the applicabllity of this system to
the OXCART aircoraft. I heve set 34 March 1982 aw the target
date for complotior of thim eveluation by my programming
staff, Immediaoteoly thereafteor I will report ocur findings
to you, and will ke appropriate recommondations.

4. In the svent we use the matrix system, the followiag
general guldes would apply:
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a., The take~off, climb, descent aad A/R fuel
legs wiil be programmed as varisble coastants supplied
#8 mrpuzl inputs from the CXCART fliight plmmmers. For
gxample: Climb fuel for & climb to 85,000 feet i =
congtant., Likewise 2 climb to 70,000 feet is & constant.
The variable factor is introduced by the selection of
level-off altitude. The program then would interrogate
the manual iaput of lovel-off and apply the correct
fual constant,

b. Using another example of climb, tho manuanl}
input from the OXCART flight pisaner woeuld iaclude
average sach, time or distance to level-off, and the
base 21titude, while the automated f£light plan would
provide the end altitude by using metro dats from the
deathor Section, and fuel used by gross welpht and
level-off interrogation of the econmtants txble.

¢, For fiight altitudes the OXCART flipght planners
zmust provide:

{1) {Cruise climb {(cc) and percent of after-
burner, or

(2} Cruise (cr) and nltitude, or
(3) Cruise (or) and geogrsphical points.

id. The fiight plan program will provide geographical
points for the case of paragraphs (1) and (2) adbove, snd
the altitude for the cass in paragraph (3) above.

S. Gbviously the limplications of restraint on flexi-
bility in tho cases presented above must be given mericus
consideration., From my conversations with the persoannel in
the prograsmiazr business 2t Strategic Air Command ﬂaadquartars,
Cmaba, Febraska, I can suthoritatively stete they use the
ﬁatrix aysten snd have found the limitations outlined in
paragraphs 2.b., ¢. and 4. are in frot true, but mot prohib-
itively complex to void making an effert to go in this
direction.
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6. Recommond we plan a meeting for 24 Marceh 1984 to
Faurther discuss this fuel programming problesm.
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AAJOR USAF
C/AUTO/PE/GBA
PUTC/FA/OBA]  |:rh
2iatribution:
#1 - OXC/PASGBA
#8 -~ UEC/PA/OBA
53 =~ DSFA/OBA
#4 - AUTO/PA/UBA
#% ~ AUTO/FR/GBA
#8 - BBSGSA
#7 - Holdback
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